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Success Stories



Integrated Physical and 
Social Science Research

• Team Integration 
• Fire Workshops
• Drought
• Applied Climate Studies
• Water Economics
• Climate Forecast Evaluation
• Vulnerability Assessment
• Team Integrated Project

http://www.ispe.arizona.edu/climas/



Integrated Physical and 
Social Science Research

• Agricultural Economics
• Tourism Economics
• Fire Ecology
• U.S.-Mexico Border Environment
• Spatially Distributed Snow Estimates
• Streamflow Forecast Evaluation
• Urban Water Resources and Policy
• Institutional and Policy Analysis

http://www.ispe.arizona.edu/climas/



Metrics for Success
Stakeholder engagement

Team integration

User input Change in science

Increased demand for information/briefings

Vulnerability reduced

NOAA partnerships

Bales et al., 2004 – Bulletin of the American Meteorological Society
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Success
Stories



CLIMAS Team Integration



Team Meetings
• Communication

– Methods
– Language

• Collegiality



Mini-Retreats
• Introduce new members to the project (Fall)
• Foster greater team/project integration
• Keep CLIMAS on track with regard to meeting 

short- and long-term goals
• Move forward on Team Integrated Project



PI Retreats
• Evaluate contributions to literature on theory and 

practice of integrated assessment
• Write multi-author papers on aforementioned
• Brainstorm projects and future directions
• Strengthen collegiality



Process-Based 
Decision Support



Process: Fire-Climate Workshops



2000-2002: ENSO and Fire 
Management



Fostering Agency Partnerships



• 2003-2005: National Seasonal Assessment 
Workshop

Process: Fire-Climate Workshops

Photo: New York Times



• Fire potential outlooks
• Climate conditions, forecasts 

– explicitly incorporated

Process: Fire-Climate Workshops



• Resource allocation
• Prescribed fire
• Public education

Process: Fire-Climate Workshops



Requests for new products
• Eastern

– Snow water equivalent
• Historical context

– Precipitation frequency
– Blocking

• Western 
– Monsoon onset, breaks

Process: Fire-Climate Workshops



Metrics for Success

States, SRCC, NRCC

Press briefings, training, international, WALTER

? – NOAA forecasts and products used in 
management

CPC, CDC, RCCs, IRI, RISAs

#
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Wildfire Alternatives (WALTER)

• EPA-STAR Funding
– CLIMAS-Associated Investigators

• Spinoff from first CLIMAS Fire-Climate Workshop
– Fire risk assessment
– Scenario generation
– Climate, Fuels
– Human Factors



Drought:
Process, Product, Policy

2000

2002

Photos: John Dohrenwend

Navajo Reservation: cattle and 
fish die due to drought, 2003

Photos: Bonnie Colby



El Niño-Drought Initiative

Users Producers

http://www.ispe.arizona.edu/climas/research/END/background.html

Flexibility to Respond



Objectives

• Provide region-specific value-added climate info
• Stakeholder feedback

– Producers of information
– Climate Services

• Inform the press

http://www.ispe.arizona.edu/climas/research/END/background.html



Elements of END InSight
• Monthly info packets + Website
• Surveys (initial, monthly, phone, exit)
• Wrap-up workshop



Participants

•Water, Fire, Land Management
•Energy, Cooperative Extension, Ranching, Media
http://www.ispe.arizona.edu/climas/research/END/background.html



CLIMAS-SAHRA Press Briefings

New Mexico
Drought Planning Team

OFFICE OF THE ARIZONA 

STATE CLIMATOLOGIST

University of
New Mexico



Placement of Text and Graphics

Slide courtesy of Joe Abraham, CLIMAS





U.S. Drought Monitor
Useful 77%

Interesting 23%
Neither 0%

Need two maps

Quantitative Responses (n=34)



Qualitative Responses

NOAA-CPC Seasonal Outlook

Regional
Skill +
Verification?



Usefulness
Enhanced decision making ability

• Monitoring, mitigating effects
– Endangered species
– Non-native species

• Scheduling activities
– Prescribed burning
– Rangeland stocking rates



• Iterative, sustained interaction valued
– Trust
– Workshop

• Bridge/Translator function valued
– Region-specific information

• One-Stop Shopping
– Multi-agency – message neutral

Lessons Learned



Effective Strategies 
for Distribution

• Information brokers are key partners
– Target information to appropriate people



• Format change
• Information Broker

• Cooperative Extension

• Intermountain West

Transition to Operations

http://www.ispe.arizona.edu/climas/forecasts/swoutlook.html



Trust and Recognition
Leads to Opportunity

Governor signed Executive Order 
at CLIMAS-SAHRA Press Briefing



• Drought plan chapter co-authors and advisors
• Climatology and monitoring
• Drought mitigation and vulnerability
• Economic impacts
• Impacts database

• National Drought Mitigation Center

Drought Research



Applied Climate Studies

Targeted 
Engagements:



Air Quality
• Air Quality Managers

– Tucson, Phoenix, Las Vegas, El Paso, 
Albuquerque

– Isolate climate effects on smog & dust
• Underlying emission trends

– Inform decision-making



Air Quality
• Regional stakeholder workshops 
• Stakeholders not aware of latent climate info

– Annual-to-decadal variations
– Inform use of climate forecasts



Air Quality

Wise and Comrie, 2005  Atmospheric Environment (in press)



Metrics for Success

EPA, WGA, NPS, county, municipal

Validation in new region

Ongoing workshop series; wildfire, border

?

WRCC
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Climate and Health: Valley Fever

• Valley Fever (coccidioidomycosis)
• soil fungus

• Airborne spores infection
• Costs

• 6,000-8,000 severe cases/year
• 50-100 deaths/year
• $60 million/year in medical treament



• Identify climate controls
– Precipitation, temperature, dust
– Interactive web-based tool

Climate and Health: Valley Fever
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Kolivras and Comrie, 2003 International Journal of Biometeorology



October - November - December 2004 Forecast
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Downscaled Climate Forecasts
• CLIMAS-NWS Tucson collaboration meetings

• Need for local climate forecast info
• Constraint: must be official product

• CLIMAS tests CSD methodology
• Precipitation: West

• NOAA Partners
• NWS Tucson
• NWS Western Reg.
• NOAA-CSD



Economic Risk Analysis

Quantifying Impacts:



Water Transfer Tradeoffs
• Conflict

– Moving water from 
traditional uses and rural 
communities

• Social & environmental 
benefits

– Restoring watersheds
– Assuring reliable supplies 

for homes and businesses



Dry year water
reliability:
a challenge 
throughout the 
West!

Hot spots:Hot spots:
recent efforts 
to acquire  
water

Slide courtesy of Bonnie Colby



• New Mexico Indian-Urban-Irrigation Settlement 
• Shortage sharing during drought

• Pueblos
• Rural water users
• Counties & cities

• Securing stability

Water Rights Settlement



• New Mexico Indian-Urban-Irrigation Settlement 
• Stakeholder workshop
• Explicit climate information
• Regional dialogue on susceptibility to drought 
• Coping strategies and goodwill secured

Water Rights Settlement



• Tourism and recreation economy
• Snow-based recreation economy

– Potential climate change effects
• Park visitation, drought, water

– NPS model – no climate, no causality
– CLIMAS attribution

Economic Risk Analysis



Forecast Evaluation

Product:



• Unknown forecast skill
• Misinterpretation
• Lack historical context

Forecast Evaluation



• Forecast Progression
• Tutorials
• Historical Context
• Forecast Performance

FET Elements

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool



• Sub-setting
• Seasons, Lead times, Regions, Years

• Criteria
• Simple/Intuitive to Complex/Informative

• Transparency
• Data behind analysis

Forecast Evaluation

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool



Forecast Evaluation

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool



Forecast Evaluation

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool



Forecast Evaluation

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool



Features in Development

• Profiles and projects
– Save project history
– Built-in usability study 

• Report generation
– PDF output

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool



Metrics

∆

# Ranching, fire, water resources, others

Hydro-Core Office

Historical data

Trainings

CSD, NWS, CBRFC, RISA, others



Vulnerability Assessment

Establishing Context:



Vulnerability Assessment
• Document vulnerability to climate variability

• Historical context
– Current processes of adaptation

• Identify key stakeholders
– Climate information: uses, needs, constraints

• Establish a sustained working partnership

http://www.ispe.arizona.edu/climas/research/vulnerability/background.html
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• Exposure to climatic variability and change
• Sensitivity – degree to which system is affected by climate
• Adaptive capacity – ease and time to adjust and recover

Vulnerability Assessment

Based on Davies 1996  Adaptable Livelihoods



SENSITIVITY
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Hispanic
Native Americans

Corn farmers Ranchers

Vegetable growers

Vulnerability Assessment

Based on Davies 1996  Adaptable Livelihoods
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Case Study Regions
Middle San Pedro River Valley
Sulphur Springs Valley
Upper Gila River Valley



GIS-based Vulnerability Mapping

• Locate matches
• Qualitative – Quantitative 

• Partners in helping refine the product:
• Upper San Pedro Partnership
• Arizona Department of Water Resources
• Cooperative Extension
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Cow Calf 
Operations

CATCALF

0 - 11

12 - 44

45 - 127

128 - 265

266 - 612

Number of operations
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Surface Water 
Claims

for Irrigation

N_SIRRIG

0 - 5

6 - 31

32 - 88
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Number of claims
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Private Land
Ownership

PC_PRIV

0.00 - 5.22

6.75 - 12.59

14.90 - 22.68

24.48 - 36.80

40.44 - 55.76

% Total 
Land Holdings



Areas Similar to 
Middle San Pedro

River Valley

Private Land - High
Crop Diversification - High
Large Scale 
Production - Low



Metrics

# Primary contacts, NRCDs, Cooperative Extension

Hydro, Core Office, Climate, Border, Economics 

Drought Plan: Irrigated agriculture chapter; 
Arizona Department of Water Resources



TIP:
Team Integrated 

Project



TIP Goals
• Advance integrated assessment
• More complete CLIMAS integration
• Test methodologies

– Principles and objectives
– Collaborative groups, adaptive research

Photo: Craig Allen



Little Colorado River Watershed



Upper Little Colorado Watershed

Why this region?
• Ethnic and cultural diversity
• Climate-dependent rural lifestyles

• urban expansion
• Variety of ecosystems



Photo: USDA-FS

Photos: UA Cooperative ExtensionPhotos: UA Cooperative Extension

Photo:USDA-FS



http://www.doi.gov/water2025/



TIP Goals
• Expand horizontally into other areas

– Sectorally
• Forest health, wildlife, NGOs
• Tourism and recreation
• County and municipal



Climate and Water 
Resources Extension



• Information Broker
• Improved use
• Improved demand
• Re-survey
• Improved knowledge transfer

Climate Extension

http://cals.arizona.edu/climate/



• Climate and water resource management
• Improved access to stakeholders
• Emphasis: climate variability and change
• Critical rural water use assessment

Water Resources Extension



May, 2003

Enhancing Water Supply Reliability 
Through Use of Climate Information

• State-funded multidisciplinary study
• Partnership: U.S. Bureau of Reclamation
• Incorporating climate information into USBR modeling 
• PIs: Jacobs (water policy), Colby (economics)

Meko (climate), Nijssen (hydrology)

June, 2002

http://www.uawater.arizona.edu/programs/grants04.html


